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Supplemental Fig. 1. Mass spectrometry of GALNS 

GALNS was reduced, alkylated, and subsequently digested with trypsin. The peptide mixture was 
separated by nano-LC and analyzed using online mass spectrometry for peptide identification and 
simultaneous CAD for residue specific information. (a): NanoLC separation of peptides is shown 
by the total ion chromatogram (black) and extracted ion chromatograms of the +3 charge state for 
tryptic peptides containing Cα-formylglycine (m/z 790.1, blue) or carboxymethylated Cys (m/z 
815.5, red) at residue 79. (b): The tryptic-peptide ion containing formylglycine was subjected to 
CAD. Various fragment ions were observed including the y4 and y5 ions, representing cleavage of 
peptide bonds on either side of the formylglycine residue.  

Supplemental Fig. 2. Structure-based sequence alignment of human sulfatases 

A structure-based sequence alignment of human GALNS (PDB ID 4FDI), ASA (PDB ID 1AUK), 
ASB (PDB ID 1FSU), and ASC (PDB ID 1P49) is shown with amino acid sequence identities in 
cyan, conservative substitutions in orange, and active site residues in red. Helices and strands are 
shown as cylinders and arrows, respectively, colored as in Fig. 1. Potential N-linked 
glycosylation sites and disulfide connections are indicated.  

 





Rivera-Colón et al., Supplemental Figure 2

    Helix       Glycosylation
    Strand      Disulfide
* Identical
• Conserved
Active site

GALNS     QPPNILLLLMDDMGWGDLGVYGEPSRETPNLDRMAAEGLLFPNFYSANPLXSPSRAALLTGRLPIRNGFYTTNAHARN

ASA       RPPNIVLIFADDLGYGDLGCYGHPSSTTPNLDQLAAGGLRFTDFYVPVSLXTPSRAALLTGRLPVRMGMYP-------

ASB      SRPPHLVFLLADDLGWNDVGFHGSR-IRTPHLDALAAGGVLLDNYYTQ-PLXTPSRSQLLTGRYQIRTGLQ-------H

ASC     AASRPNIILVMADDLGIGDPGCYGNKTIRTPNIDRLASGGVKLTQHLAASPLXTPSRAAFMTGRYPVRSGMASWS---RT
            *•••••• **•*  * *  *     **••* •*• *• •       •**•***• ••***  •* *          

GALNS   AYTPQE-IVGGIPDSEQLLPELLKKAGYVSKIVGKWHLGHR------PQFHPLKHGFDEWFGSPN-CHF--GPYDN----

ASA     GVLVPS-SRGGLPLEEVTVAEVLAARGYLTGMAGKWHLGVGP----EGAFLPPHQGFHRFLGIPY-SHDQGPCQNLTCFP

ASB     QIIWPC-QPSCVPLDEKLLPQLLKEAGYTTHMVGKWHLGMY-----RKECLPTRRGFDTYFGYLLGSEDYYSHERCTL--

ASC     GVFLFTASSGGLPTDEITFAKLLKDQGYSTALIGKWHLGMSCHSKTDFCHHPLHHGFNYFYGISL-TNLRDCKPGEGSVF
                 • •*  *  •• •*   ** • • ******            *  •**   •*                   

GALNS   ----------------------------------------------------------KARPNIPVYRDWEMVGRYYEEF

ASA     PA------------------------------------------------TPCDGGCDQGLVPIPLLANLSVEAQP---P

ASB     -----------------------------------------------------IDALNVTRCALDFRDGEEVATGY----

ASC     TTGFKRLVFLPLQIVGVTLLTLAALNCLGLLHVPLGVFFSLLFLAALILTLFLGFLHYFRPLNCFMMRNYEIIQQPMS--
                                                                               •        

GALNS   PINLKTGEANLTQIYLQEALDFIKRQAR-HHPFFLYWAVDATHAPVYASKPFLGTS-------QRGRYGDAVREIDDSIG

ASA     W------LPGLEARYMAFAHDLMADAQRQDRPFFLYYASHHTHYPQFSGQSFAERS-------GRGPFGDSLMELDAAVG

ASB     ------KNMYSTNIFTKRAIALITNHPP-EKPLFLYLALQSVHEPLQVP-EEYLKPYDFIQDKNRHHYAGMVSLMDEAVG

ASC     -------YDNLTQRLTVEAAQFIQRNTE-T-PFLLVLSYLHVHTALFSSKDFAGKS-------QHGVYGDAVEEMDWSVG
                          *  ••        *••*  •    * •   •      •        •  ••  •  •* ••*

GALNS   KILELLQDLHVADNTFVFFTSDNGAALISAP----EQGGSNGPFLCGKQTTFEGGMREPALAWWPGHV-TAGQVSHQLGS

ASA     TLMTAIGDLGLLEETLVIFTADNGPETMRMS----R-GGCSGLLRCGKGTTYEGGVREPALAFWPGHI-AP-GVTHELAS

ASB     NVTAALKSSGLWNNTVFIFSTDNGGQTLAG--------GNNWPLRGRKWSLWEGGVRGVGFVASP-LLKQKGVKNRELIH

ASC     QILNLLDELRLANDTLIYFTSDQGAHVEEVSSKGEIHGGSNGIYKGGKANNWEGGIRVPGILRWPRVI-QAGQKIDEPTS
         •   •    • ••*  •*••*•*•             * •  •   *    ***•*  ••   *  •        •   

GALNS   IMDLFTTSLALAGLTPPSDRAIDGLNLLPTLLQG-RLMD-RPIFYYRGD--------------TLMAATLG------QHK

ASA     SLDLLPTLAALAGAPLP-NVTLDGFDLSPLLLGT-GKSPRQSLFFYPSYPD---------EVRGVFAVRTG------KYK

ASB     ISDWLPTLVKLARGHTNGTKPLDGFDVWKTISEG-SPSPRIELLHNIDPNFVDSSPCSAFNTSVHAAIRHG------NWK

ASC     NMDIFPTVAKLAGAPLPEDRIIDGRDLMPLLEGKSQRSDHEFLFHYCNA--------------YLNAVRWHPQNSTSIWK
          * • *   **         •** ••   •           ••                      *            *

GALNS   AHFWTWTNSWENFRQGIDFCPGQNVSGVTTHNLEDHTKLPLIFHLGRDPGERFPLSF-ASAE-YQEALSRITSVVQQHQE

ASA     AHFFTQGSAHS-------DTTADPAC-HASSSLTAH-EPPLLYDLSKDPGENYNLL--GATPEVLQALKQLQLLKAQLDA

ASB     LLTGYPGCGYWFPPPSQYNVSEIPSSDPPT-------KTLWLFDIDRDPEERHDLSR-E----YPHIVTKLLSRLQF--Y

ASC     AFFFTPNFNPVCFAT--------HVCFCFGSYVTHH-DPPLLFDISKDPRERNPLTPASEPRF-YEILKVMQEAADRHTQ
                •                                •• • •** *   *            •  •              

GALNS   ALVPAQPQLNVCNW-AVMNWAPPGCEKLGKCLTPPESIPKKCLWSH

ASA     AVTFGPSQVARGEDPALQIC--------CHPGCTPRPACCHCP   

ASB     HKHSVPVYFPAQDP-RCDPKATGVWGPWM-                 

ASC     TLPEVPDQFSWNNFLWKPWLQLCCPSTGLSCQCDRE           
                •   •               


